The number of patients with chronic diseases is increasing which poses a challenge to healthcare organisations. A proactive, structured, and populationorientated approach is needed: the chronic care model (CCM) provides such a framework.
INTRODUCTION
Ageing populations, effective health technologies, and poor lifestyle have contributed to the increasing number of patients with chronic diseases. Comprehensive and coordinated management of chronic disease is a major challenge for healthcare systems, covering the full range of health care from prevention and early diagnosis to treatment of established disease. A proactive, structured and population-orientated approach is needed, with important implications for the organisation of health care. Two widely accepted frameworks on the organisation of chronic care and prevention are the chronic care model (CCM), 1 and the patient-centred medical home (PCMH). 2 In the CCM, outcomes of disease management are seen as the result of interaction between a proactive practice team and an active patient. The CCM seeks to coordinate activities within primary care by fostering more productive interactions between trained proactive care teams and well-informed, motivated patients. 3 The six key elements of the CCM are 'community resources and policies', 'healthcare organisation', 'self-management support', 'delivery system design', 'decision support', and 'clinical information systems'; for further explanation see Box 1. The key concepts of the CCM are also used for preventive programmes (the expanded CCM). 4 From studies conducted in the US and in other European, healthcare systems, there is evidence that the CCM improves process and health outcomes for patients with chronic illnesses. [5] [6] [7] The medical home is an organisational framework that evolved into the patient-centered medical home (PCMH), 8 also adopted by professional organisations such as the American Academy of Family Physicians. While lacking a shared vocabulary, 9 the PCMH model combines traditional primary care core values such as continuity, coordination, and comprehensiveness, and is predicated on patients having enhanced access to a personal physician. 8 Implementation of models such as CCM and PCMH in routine healthcare delivery provides substantial challenges.
Depending on the healthcare system, various healthcare providers can deliver chronic care according to the CCM, including public health organisations, primary care groups, and hospital specialists. The role of primary care varies across countries and there are differences between the primary care quality of the healthcare organisation in Europe and worldwide. 10, 11 Some countries, like the UK and Spain, have a strong primary care organisation with, for instance, all patients registered with a general practice as gatekeeper to specialist care. In other countries like Germany and France, patients are not registered and can directly visit ambulatory specialists. Primary care practices vary considerably with respect to their organisational capacity to provide structured chronic care. Examples of variation are the presence of nurses and other non-physicians in the practice team, 12 and practice size. 13 So, characteristics of the healthcare system such as strength of primary care and practice characteristics determine the primary care capacity to provide comprehensive structured chronic care. Many countries have nationwide programmes to strengthen primary care for chronic conditions, such as the Quality and Outcomes Framework in the UK, and diseasemanagement programmes in Germany.
14 The aim of this study was to document the organisational characteristics of primary care practices in 10 countries in Europe and in Israel, to assess the organisational conditions for providing structured chronic care according to the six key elements of the CCM across different healthcare systems.
METHOD
The European Practice Assessment Cardiovascular project (EPA Cardio) was an international observational study in primary care in 2008 and 2009. 15 In this project, indicators for cardiovascular risk management were developed, instruments for the study were developed and piloted, and a large observational study was performed (Sludt et al, 2011, unpublished data). [16] [17] Countries included were Austria, Belgium, England, Finland, France, Germany, Israel, the Netherlands, Slovenia, Spain, and Switzerland.
In each country, the aim was to include stratified random samples of 36 practices, representing the national situation using two stratification factors: practice size and urbanisation. Practice size was defined as 'small' with up to two full-time equivalent GPs and 'large' with more than two full-time equivalent GPs; urbanisation was defined as 'rural' for towns with <100 000 inhabitants and 'urban' for cities with >100 000 inhabitants. Country project partners were instructed to develop additional stratification criteria for practice size and urbanisation, particularly if some cells in the national stratification table were empty. Practices were to be recruited from national or regional lists, with stratification being taken into account.
This article focuses on the organisational characteristics of the practices, collected by written questionnaires and telephone interviews with the participating GP per practice. Questions on practice organisation were derived from the previously validated EPA instrument. 18 The questions in the domain 'community resources and policies' were derived from the original EPA Cardio indicator list. 16 All questions were answered by ticking a box with 'yes', 'no', or 'not applicable'. The specific questions have been listed in Box 2.
In this study, the items were categorised post hoc into the CCM domains. 3 The key domains are 'community resources and policies', 'healthcare organisation', 'self-management support', 'delivery system design', 'decision support', and 'clinical information systems'. In the domain 'delivery system design', four subdomains were formed: 'practice-led
How this fits in
A proactive, structured and population-orientated approach is needed to manage the expanding group of patients with chronic diseases. The chronic care model (CCM) provides such a framework. An up-to-date overview of practice staff composition and organisational characteristics in general practices across Europe is presented. Working according to the CCM is possible in general practice but needs extra effort, especially in countries with a weak primary care organisation.
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Original Papers contact for patient groups', 'practice-led contact for prevention', 'attendance rates for preventive activities', and 'preventive procedures'. The mean practice scores on each domain per country were determined as a percentage of the maximum score on that domain, with the standard deviation as a measure of the variation within the countries. All questions were formulated positively, with 'yes' indicating the presence of a characteristic. All questions were scored dichotomously, answered as either 'yes', or 'no' -consisting of: 'no', 'missing value', and 'not applicable'.
In the questionnaire, responders were asked about the numbers of patients in their practice. In countries without patients listed or registered within a practice, the number of different patients attending the practice each year was taken as practice population size. Furthermore, questions about the practice staff were included.
Data analysis mainly consisted of descriptive statistics. In addition, the influence of practice size and urbanisation of practice area on the presence of CCM features was explored using random coefficient regression modelling, with practices being nested in countries, using SPSS (version 16). The model included practice size (with full-time equivalent GPs as a continuous variable), urbanisation, and their interaction as independent factors. Table 1 shows the practice numbers included per country according to the preset stratification. A total of 315 practices were included (80% of the target sample). All countries worked with a sample from a list of practices and considered the stratification, with the exception of Austria and Switzerland where a personal approach was used to recruit practices. In Belgium, additionally to practice recruitment from the list, four practices contacted personally were included. In France the list consisted of 1270 GPs from a network; in Spain the list consisted of all practices in the Catalonian Health Organisation. All other countries used a regional or national list. Four countries made extra strata to fit their sample more closely to the national situation; these data are not in Table 2 . In England most practices are 'large' considering the study definition, so this group was split up into more or less than four full-time equivalent GPs. In the Netherlands, on the other hand, a majority of practices is 'small'. This stratum was differentiated into single-handed practices and up to two full-time equivalent GPs. In Germany and Slovenia, the urbanisation had a stratum for practices in towns with <30 000 inhabitants. Table 2 gives information on the practices included. There were large differences in patient numbers per practice, with the largest practices by far in Spain and Finland with a mean of over 23 000 patients, followed by England and Israel with 5000 to 7000 patients. Austria, Belgium, France, Germany, the Netherlands, and Switzerland all reported a mean practice size of about 3000 to 3500 patients. Finally, Slovenia reported the smallest practice sizes with approximately 2000 patients. Practice size varied widely within each of the countries, as reflected by the estimates of standard deviations. Spain, Finland, England, and Israel had most GPs involved per practice and most staff. Most managers were found in countries with large number of GPs per practice, including Spain, Finland, England, and Israel. Spain in particular reported many 'other staff' -for instance, social workers, paediatricians, and physiotherapists are included in the primary care practice staff.
RESULTS
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Community resources and policies
• Provider organisations are linked to community-based resources, for example, exercise programmes, senior centres, and self-help groups.
Healthcare organisation
• Chronic care is seen as a priority, otherwise innovation will not take place.
• Reimbursement of the healthcare organisation has a major impact on chronic care improvements; increasing revenues or reducing expenses will support a reimbursement system.
• Chronic care quality needs to be rewarded by purchasers and insurers to sustain improvements.
Self-management support
• Patients themselves become the principal caregivers.
• Most patients can learn to manage their illnesses, and substantial segments of that management -diet, exercise, self measurement, and medication use -are under the direct control of the patient.
• Self-management support involves collaboratively helping patients and their families acquire the skills and confidence to manage their chronic illness, providing self-management tools, and routinely assessing problems and accomplishments.
Delivery system design
• Planned management of chronic conditions is separated from acute care.
• Non-physicians support patient self-management, arrange for routine periodic tasks, and ensure appropriate follow-up.
• Planned visits are an important feature of practice redesign.
Decision support
• Evidence-based clinical practice guidelines provide standards for optimal chronic care and should be integrated into daily practice through reminders.
• Specialist expertise is available and does not always require full specialty referral.
• Guidelines are reinforced by educational sessions for practice teams.
Clinical information systems
• Registries, a central feature of the chronic care model, are lists of all patients with a particular chronic condition on an organisation's or physician's panel.
• Reminder systems help primary care teams comply with practice guidelines.
• Feedback to physicians shows how each is performing on chronic illness measures.
• Registries are used to plan individual patient care and conduct population-based care.
Box 1. Features of the chronic care model.
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Community resources and policies: community participation 1 Does the practice participate in public healthcare programmes on lifestyle (physical exercise, stop smoking)? 2 Did nurses take part in education about cardiovascular disease risk factors (for example, diet, exercise, smoking) in schools? 3 Did GPs take part in local/community campaigns or actions on cardiovascular disease risk prevention (for example, stop smoking campaigns and fun-runs)? 4 Did nurses take part in local/community campaigns or actions on cardiovascular disease risk prevention (for example, stop smoking campaigns and fun-runs)?
Health system -organisation of health care
1 Does the practice have a procedure for the management of patient information in relation to detailed examination results and the documentation of measures that were taken (for example, blood examinations)? 2 Does the practice have a procedure for the management of patient information in relation to the review of detailed examination results by the doctor (in terms of outgoing needs)? 3 Does the practice use a system for reviewing medication prescribed to individual patients on a regular basis? 4 Does the practice produce an annual report? 5 Does the practice produce a quality report? 6 Has the practice undertaken at least one clinical audit in the last 12 months? 7 Does the practice have a critical incident register?
Self-management support
1 Are there information leaflets about cardiovascular disease (for example, coronary heart disease [CHD], stroke, hypertension, and stop smoking) available at the practice for patients to take home or read in the practice? 2 Does the practice have an up-to-date directory of prevention activities/organisations available locally (for example, gyms, walking group, and weight-watchers)? 3 Do you offer regularly written information on lifestyle? 4 Do you regularly offer advice about websites for education on health risks or healthy lifestyle?
Delivery system design
Practice-led contact for patient groups
1 Does the practice use a system for recalling patients with cardiovascular diseases? 2 Does the practice use a system for recalling patients with diabetes? 3 Does the practice use a system for recalling patients with asthma/chronic obstructive pulmonary disease? 4 Does the practice use a system for recalling patients with hypertension?
Practice-led contact for prevention 1 Does the practice use a system for recalling populations at risk for preventive care regarding cardiovascular diseases? 2 Does the practice use a system for recalling populations at risk for preventive care regarding influenza? 3 Does the practice use a system for recalling populations at risk for preventive care regarding cervical screening? 4 Does the practice use a system for recalling populations at risk for preventive care regarding breast cancer screening?
Attendance rates for preventive activities 1 Does the practice have the attendance rate for cervical screening? 2 Does the practice have the attendance rate for influenza vaccination? 3 Does the practice have the attendance rate for breast cancer screening?
Preventive procedures 1 Does the practice have a procedure for prevention of pressure sores? 2 Does the practice have a procedure for prevention of osteoporosis? 3 Does the practice have a procedure for using folic acid by women who are pregnant or want to get pregnant? 4 Does the practice have a procedure for smoking cessation (for example, with the minimal intervention strategy)?
Decision support
1 Do the practice doctors have direct access to medical guidelines (either on paper or electronic) in their treatment rooms? 2 Do the practice doctors have direct access to (peer-reviewed) medical journals (either on paper or electronic)? 3 Do the practice doctors have direct access to literature data banks such as Medline/Pubmed or Cochrane?
Clinical information systems
1 Do you have internet access? 2 Do you have e-mail access in the practice? 3 Are the computers with internet access outfitted with anti-virus software? 4 Is the access to the practice computers protected, in that a user name and password have to be entered? 5 Does the practice use a computer-supported patient file system? 6 Is the computer used for creating medication prescriptions? Box 2. Questions in questionnaire and interview ordered by CCM domains. Table 3 shows the overall figures regarding domains of the CCM. Again, substantial variation was observed across and within countries.
Domains with relatively high scores across Europe were 'clinical information systems' and 'decision support', with respective total practice means of 89% and 90%. In all other domains, mean scores across Europe ranged between 44% and 59%. Spain had scores above average on all domains, ranging from 66% to 100%. England had similar scores, with the exception of a below-average score on 'community resources and policies'. The best scores on this domain were found in Spain again (85%), Finland (83%), and Slovenia (76%). The lowest scores (<10%) were found for contacting defined patient populations (Belgium, Finland, and Switzerland), preventive activities (Austria and Switzerland), and attendance rates for preventive activities (Austria). Table 4 shows that practice size and urbanisation did not have any impact on most aspects of practice organisation. In cities with >100 000 inhabitants, practice scores were 0.43 higher in the seven-issue domain 'organisation of health care' (P = 0.023), 0.35 higher on the four-issue subdomain 'preventive procedures' (P = 0.024), and 0.30 lower on the domain 'community resources and policies' (P = 0.024). No other effects were found.
DISCUSSION
Summary of main findings
This observational study provided a mixed picture regarding organisational conditions for providing structured chronic care. Regarding implementation of the CCM, the domains 'clinical information British Journal of General Practice, January 2011 J van Lieshout, M Goldfracht, S Campbell, et al e26 systems' and 'decision support' had high scores across countries, reflecting high levels of information technology in the practices included. In the other domains, mean scores were about 50%, with great variation between and within countries. Practices varied substantially with respect to the number of registered or attending patients, and with respect to team size, numbers, and types of other staff.
Strengths and limitations of the study
The strength of this study is the sampling strategy of primary care practices to ensure good representation. As the best alternative for a completely random sample, practices were stratified and samples were taken from lists in all but two countries, although the participation rate in some countries was low. To the authors' knowledge, the sample is unique with data from practices from 11 countries across Europe and up to 36 practices per country, in total over 300 practices, allowing for robust results and conclusions with data on practice staff and characteristics. There is no reason to think the findings are explained by sampling issues.
Another issue is that all data were self-reported. Data are presented as the percentage of 'yes' from the total number of practices, ignoring missing values or answers of 'not applicable'. As such, the results may be conservative; the actual situation may be slightly better. The 'not applicable' option was especially used in, for instance, Germany, where physicians are not always allowed to recall patients for preventive activities. It might be argued that practice characteristics were not scored here, but healthcare organisation characteristics, but it was decided to simply score the presence of the features. In addition, variation in results between countries showed that the instrument was discriminative.
Comparison with existing literature
Previous research found that primary care practices with an organisation of care in accordance to the CCM in general or studying separate domains had better outcomes. [5] [6] [7] [19] [20] [21] [22] [23] [24] Additionally, CCM-implementation programmes have also been evaluated as positive. 25, 26 Another approach in healthcare organisation research is considering strength and integration of primary care within the healthcare system, assessing features as 'first contact', longitudinality, comprehensiveness, coordination, community orientation, access, location, and family centeredness.
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Differences of the healthcare organisations across countries were not studied as such; instead, the study aimed to assess the presence of CCM features in primary care in different healthcare settings. However, in general, a stronger primary care orientation is associated with higher scores. All items in the domain 'delivery system design' in this study were related to organisation of preventive actions and to processes and outcomes. Offering preventive services is one of the characteristics for the comprehensiveness of the care system. Both primary and secondary prevention require a clear view of the targeted patient population. 27 This proactive approach is much favoured by a system where patients are registered -a requirement for longitudinality. Austria, Germany, and Switzerland did not report on patients listed or registered but on patients attending each year, reflected in rather low scores in this domain. In some countries GPs were -at least to some extent -not allowed to contact patient populations. 'Self management support' showed considerable variation. It is one of the pillars of the CCM, as it is the factor that should empower patients to take an active role in the management of their disease. In England only, the score is high; in all other countries scores vary from 20% to 70%. Patient empowerment and self-management support very much involve the roles of both parties in the medical contact, the patient and the doctor or the medical team, and sharing responsibilities. There is much to be gained by better implementation of this aspect of the CCM.
British Journal of General Practice, January 2011
J van Lieshout, M Goldfracht, S Campbell, et al e28 Primary care practices use information technology extensively, reflected in high scores on 'clinical information systems' and 'decision support', opening possibilities to enhance other domains. Data management provides opportunities to enhance patient selection for preventive activities or regular checks, but also for self-management support. [23] [24] [25] [26] [27] [28] So, information technology and electronic patient records form a solid basis for the other domains.
The domain 'community resources and policies' in this study focused on outreach participation in programmes or education by the practice team members. In most countries, only a minority of GPs and practice nurses actively participate in public- health-oriented programmes. Strength and manpower in public health organisations may be of importance, as well as role experience of primary care practices. Lifestyle-related programmes are often public health based, but primary care practice participation in public health programmes offers an opportunity to actually provide the whole spectrum of care, starting with primary prevention for healthy subjects.
In several national studies, the influence of practice size on care processes and outcome indicators showed a tendency to more or better services in larger practices. 7, 13, [29] [30] [31] However, the results of the present study did not support this effect of larger practice size. The practice sample size per country of up to 36, and controlling for country, made it difficult to reach significance. The presence of supportive staff members with the possibility of task delegation plays a role, too. Across countries, large differences were found in the numbers of staff members. Supportive staff are helpful, if not necessary, to deliver comprehensive preventive care for large groups. In most countries, GPs are outnumbered by staff members, especially in the countries with the largest practices: Finland, Israel, Spain, and England. So, in these countries, with a strong primary care, practices are on average the largest and have relatively the largest staff, enhancing features like comprehensiveness, including prevention.
Implications for future research and clinical practice
In summary, the study data show that across countries, features for chronic care delivery within general practice settings are apparent but differ regarding most domains of the CCM. Further research will have to focus on the relation between practice characteristics, organisational features, including the national health system organisation and strength of primary care, and outcomes. Primary care is not ready to provide population-oriented health care throughout Europe, but at present there is at least a good starting point everywhere for implementation, as information technology in particular is widely used, offering possibilities to reach improvement in other domains, such as selfmanagement support.
This study shows that on all CCM domains high scores are possible, proving that primary care is suited for care delivery according to the CCM in both stronger and weaker primary-care-orientated healthcare systems. However, a stronger primary care orientation seems associated with higher CCM scores. Policy makers may empower primary care, providing circumstances for better implementation of the CCM, as most research shows positive effects of implementing the CCM or its components. This will be the case particularly in countries with a weak primary care orientation, with patients not listed or registered within a practice. Having a well-defined patient group is necessary for personalised preventive activities.
Offering preventive services requires staff to organise and manage all these patient contacts. Practice staff show large variation between countries. In some countries staff enlargement and diversification could be very helpful to enhance structured preventive care.
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